Introduction {#s1}
============

More than 20 years have passed since the Ministry of Health and Welfare proposed that the term "Adult diseases" be changed to "Lifestyle-related diseases". Currently, the prevention of lifestyle-related diseases is considered to be important. Regarding lifestyle-related diseases in children, in 1957 it was reported that obesity at a younger age tended to be associated with more extreme obesity in adulthood \[[@R01]\]. Metabolic syndrome in adulthood has been suggested to begin as early in childhood as age of 5 years \[[@R02]\]. A study in Japanese-Americans suggested that a Japanese lifestyle in childhood may reduce the risk of obesity, which is one of the risk factors for metabolic syndrome, in the future \[[@R03]\]. In Japan, lifestyle-related diseases have become a problem due to changes in lifestyle during childhood, and research on obesity and metabolic syndrome in school-aged children is proceeding \[[@R04], [@R05]\]. Levels of serum high-density cholesterol in junior high school students are related to a decrease in daily physical activity \[[@R06]\]. It has been reported that the changes in body mass index (BMI) in the early teens mainly reflect changes in muscle mass in males and fat volume in females \[[@R07]\]. In addition, since the balance between BMI and the accumulation of body fat greatly changes in pubertal boys \[[@R08]\], recommendations for physical activity, while taking gender into account, are needed for proper growth and development in childhood. The relationship between parents and their children is closely associated with the prevention of obesity \[[@R9]\]. In adolescence, poor-quality or too-short sleep is related to increases in BMI and body fat volume, as are unhealthy eating habits \[[@R10]\]. The onset of lifestyle-related diseases is thought to be related to conditions in the fetal and early postnatal periods according to DOHaD theory \[[@R11]\], which is based on the fetal programming hypothesis by Barker \[[@R12]\].

Therefore, to prevent lifestyle-related diseases, it is necessary to give guidance to university students who are in the transition period from childhood to adulthood while taking into consideration the influence of gender differences on growth and development. In this study, we analyzed what kind of lifestyle modification they need based on the results of a health-consciousness survey conducted in first-year students immediately after they entered a university.

Patients and Methods {#s2}
====================

Participants and procedure {#s2a}
--------------------------

Between 2010 and 2015, a "questionnaire survey on lifestyle and health for promoting health" was administered to incoming freshmen at Fukuoka University. About 24,000 students participated in the survey. Most students were between 18 and 20 years old, which is too young to be at risk for lifestyle-related diseases. The survey items included height, weight, BMI, pregnancy consciousness, concern for health dietary habits, health levels, sleeping habits, exercise habits, encouragement of physical activity, body image, smoking, stress and general feelings over the previous 2 weeks. Students were asked to rate their health levels from 0 point (lowest, a very bad health level) to 10 points (highest, a very good health level). Body image is a person's perception of the aesthetics of their own body, and it is how you see yourself when you look in the mirror or when you picture yourself in your mind. Students in the Department of Sports Science were excluded, since we considered that they would all be highly health-conscious and could have very strict BMI and body weight requirements depending on their sports specialty. Since this Department was not surveyed in 2015, we simply used the survey data from 2015. Of the 3,912 students surveyed in 2015, we excluded 314 because of incomplete data. The remaining 3,598 students were divided into males and females ([Table 1](#T1){ref-type="table"}). They were also divided into four groups according to BMI based on the Japan Obesity Association "Obesity Disease Guideline 2016": low (18.5 \> BMI), lower than standard (22.0 \> BMI ≥ 18.5), standard or higher than standard (25.0 \> BMI ≥ 22.0) and obesity (BMI ≥ 25.0). This study was approved by the Institutional Review Board of Fukuoka University, and we analyzed questionnaire data retrospectively.

###### Characteristics of the Subjects, n (%)

                                 All                            Gender         P value        BMI            P value                                                                                                                          
  ------------------------------ ------------------------------ -------------- -------------- -------------- ------------ ------------ -------------- ------------ ------------ ------------ ------------ ------------ ----------- ---------- ----------
  n                              3,598 (100)                    2,206 (100)    1,392 (100)                   224 (10.2)   292 (21.0)   1,233 (55.9)   902 (64.8)   562 (25.5)   164 (11.8)   187 (8.5)    34 (2.4)                            
                                 \(100\)                        \(100\)        \(100\)                       \(100\)      \(100\)      \(100\)        \(100\)      \(100\)      \(100\)      \(100\)      \(100\)                             
  Age (years)                    18                             2,241 (62.3)   1,301 (59.0)   940 (67.5)     \< 0.001     129 (57.6)   173 (59.2)     729 (59.1)   634 (70.3)   339 (60.3)   113 (68.9)   104 (55.6)   20 (58.8)   0.005      0.003
                                 19                             1,089 (30.3)   710 (32.2)     379 (27.2)                  74 (33.0)    94 (24.8)      413 (33.5)   234 (25.9)   171 (30.4)   40 (24.4)    52 (27.8)    11 (32.4)              
                                 Over 20                        268 (7.4)      195 (8.8)      73(5.2)                     21 (9.4)     25 (8.6)       91 (7.4)     34 (3.8)     52 (9.3)     11 (6.7)     31 (16.6)    3 (8.8)                
  Housing                        Alone                          1,156 (32.1)   791 (35.9)     365 (26.2)     \< 0.001     87 (38.8)    83 (28.4)      436 (35.4)   221 (24.5)   206 (36.9)   55 (33.5)    62 (33.2)    6 (17.6)    0.153      0.135
                                 With their relative            2,226 (61.9)   1,255 (57.0)   971 (69.8)                  130 (58.0)   198 (67.8)     708 (57.5)   641 (71.1)   306 (54.7)   106 (64.6)   111 (59.4)   26 (76.5)              
                                 Others                         216 (6.0)      160 (7.3)      56 (4.0)                    7 (3.1)      11 (3.8)       89 (7.2)     40 (4.4)     50 (8.9)     3 (1.8)      14 (7.5)     2 (5.9)                
  Body image                     Want to lose weight            1,855 (52.0)   767 (35.0)     1,088 (79.2)   \< 0.001     6 (2.7)      119 (41.6)     240 (19.6)   773 (86.9)   366 (65.6)   163 (99.4)   155 (83.3)   33 (97.1)   \< 0.001   \< 0.001
                                 Want to gain weight            593 (16.6)     565 (25.8)     28 (2.0)                    152 (67.9)   22 (7.7)       377 (30.8)   6 (0.7)      28 (5.0)     0 (0.0)      8 (4.3)      0 (0.0)                
                                 Want to stay the same weight   1,120 (31.4)   862 (39.3)     258 (18.8)                  66 (29.5)    145 (50.7)     609 (49.7)   111 (12.5)   164 (29.4)   1 (0.6)      23 (12.4)    1 (2.9)                
  Interest in promoting health   No                             162 (4.5)      119 (5.4)      43 (3.1)       0.001        15 (6.7)     7 (2.4)        63 (5.1)     33 (3.7)     34 (6.1)     3 (1.8)      7 (3.7)      0 (0.0)     0.254      0.433
                                 Not much                       785 (21.9)     500 (22.7)     285 (20.6)                  57 (25.4)    67 (23.1)      294 (23.9)   180 (20.1)   113 (20.2)   33 (20.1)    36 (19.3)    5 (14.7)               
                                 Moderately                     1,770 (49.4)   1045 (47.5)    725 (52.4)                  109 (48.7)   150 (51.7)     579 (47.1)   471 (52.6)   262 (46.8)   81 (49.4)    95 (50.8)    23 (67.6)              
                                 Yes                            867 (24.2)     537 (24.4)     330 (23.9)                  43 (19.2)    66 (22.8)      294 (23.9)   211 (23.6)   151 (27.0)   47 (28.4)    49 (26.2)    6 (17.6)               

n (%), the number of subjects (percentage); BMI, body mass index.

Statistical analysis {#s2b}
--------------------

Statistical analyses were performed with IBM SPSS statistics version 24 (IBM, Chicago, IL, USA). Values are expressed as mean ± standard deviation. Groups were compared by the chi-square test. P \< 0.05 was considered statistically significant.

Results {#s3}
=======

Characteristics of the subjects {#s3a}
-------------------------------

There were 2,206 males (61.3%) and 1,392 females (38.7%) ([Table 1](#T1){ref-type="table"}). BMI, age, height and body weight in males and females were 21.4 ± 2.8 kg/m^2^, 18.6 ± 1.0 years, 171.3 ± 5.6 cm and 62.7 ± 9.2 kg, and 20.1 ± 2.2 kg/m^2^, 18.4 ± 0.8 years, 157.7 ± 5.2 cm and 50.0 ± 6.5 kg, respectively. With regard to the BMI distribution, 224 males (10.2%) and 292 females (21.0%) were in the low group, 1,233 males (55.9%) and 902 females (64.8%) were in the lower than standard group, 562 males (25.5%) and 164 females (11.8%) were in the standard or higher group, and 187 males (8.5%) and 34 females (2.4%) were in the obesity group ([Fig. 1](#F1){ref-type="fig"}). While both males and females tended to have a low BMI, 85.8% of females were lower than standard. In response to a prompt regarding housing, 57.0% males and 69.8% females answered that they lived in a "house with their relatives", and there were no significant differences in housing among the four BMI groups in males (P = 0.153) and females (P = 0.135). In response to the question "Do you have an interest in promoting health?", the most common answer in all four BMI groups for both males and females was "moderately". In response to the question "Do you want to lose weight or gain weight?" ([Fig. 2](#F2){ref-type="fig"}), 67.9% of males in the low BMI group wanted to gain weight, 49.7% in the lower than standard group wanted to stay the same weight, 65.6% in the standard or higher group wanted to lose weight, and 83.3% in the obesity group wanted to lose weight. Thus, the male students' body images were appropriate for their BMI levels. Among females, in the low BMI group, 50.7% wanted to stay the same weight and 41.6% wanted to lose weight, 86.9% in the lower than standard group wanted to lose weight, 99.4% in the standard or higher than standard group wanted to lose weight, and 97.1% in the obesity group wanted to lose weight. Thus, females had an ideal body image that was at a lower weight regardless of their BMI ([Fig. 2](#F2){ref-type="fig"}).

![Histogram of body mass index (BMI) in male and female. The subjects were divided into four groups: low (18.5 \> BMI), lower than standard (22.0 \> BMI ≥ 18.5), standard or higher than standard (25.0 \> BMI ≥ 22.0) and obesity (BMI ≥ 25.0).](jocmr-10-10-772-g001){#F1}

![Body image in males (a) and females (b). The subjects were divided into four groups: low (18.5 \> BMI), lower than standard (22.0 \> BMI ≥ 18.5), standard or higher than standard (25.0 \> BMI ≥ 22.0) and obesity (BMI ≥ 25.0). Closed, gray and open bars indicate "the subjects want to lose weight", "the subjects want to gain weight" and "the subjects want to stay the same weight", respectively.](jocmr-10-10-772-g002){#F2}

Health levels {#s3b}
-------------

The results of health levels were classified into quartiles as "low" (\< 3.9), "slightly low" (≥ 3.9 and \< 5.5), "slightly high" (≥ 5.5 and \< 7.6), and "high" (≥ 7.6) ([Table 2](#T2){ref-type="table"}). Among males, subjects with low health levels in the low BMI (31.8%) and obesity (47.8%) groups tended to have higher percentages, whereas there were no remarkable differences between the lower than standard or standard or higher groups and the standard group. Among females, there were no remarkable differences in health levels between the low BMI and lower than standard groups. In the female obesity group, 41.2% reported a low health level. In the standard or higher than standard female group, the most frequent self-assessment was a slightly low health level (31.7%).

###### Health Levels, n (%)

                       All                               Gender        P value       BMI          P value                                                                                                                        
  -------------------- --------------------------------- ------------- ------------- ------------ ------------ ------------ -------------- ------------ ------------ ------------ ----------- ----------- ----------- ---------- -------
  n                    3,591 (100)                       2,201 (100)   1,390 (100)                223 (10.1)   292 (21.0)   1,232 (56.0)   900 (64.7)   560 (25.4)   164 (11.8)   186 (8.5)   34 (2.4)                           
                       \(100\)                           \(100\)       \(100\)                    \(100\)      \(100\)      \(100\)        \(100\)      \(100\)      \(100\)      \(100\)     \(100\)                            
  Health levels (HL)   Low (HL \> 3.9)                   871 (24.3)    582 (26.4)    289 (20.8)   \< 0.001     71 (31.8)    59 (20.2)      280 (22.7)   188 (20.9)   142 (25.4)   28 (17.1)   89 (47.8)   14 (41.2)   \< 0.001   0.036
                       Slightly low (5.5 \> HL ≥ 3.9)    896 (25.0)    559 (24.5)    337 (24.2)                66 (29.6)    68 (23.3)      295 (23.9)   208 (23.1)   149 (26.6)   52 (31.7)   49 (26.3)   9 (26.5)               
                       Slightly high (7.6 \> HL ≥ 5.5)   923 (25.7)    539 (24.5)    384 (27.6)                44 (19.7)    79 (27.1)      336 (27.3)   255 (28.3)   134 (23.9)   42 (25.6)   25 (13.4)   8 (23.5)               
                       High (HL ≥ 7.6)                   901 (25.1)    521 (23.7)    380 (27.3)                42 (18.8)    86 (29.5)      321 (26.1)   249 (27.7)   135 (24.1)   42 (25.6)   23 (12.4)   3 (8.8)                

n (%), the number of subjects (percentage); BMI, body mass index.

Stress levels {#s3c}
-------------

Among both males and females, in all BMI groups, the most commonly reported stress level was "sometimes feel" ([Table 3](#T3){ref-type="table"}). There were no significant differences in the feeling of stress between the BMI groups. Both males and females did not feel that they should reduce their stress levels. For both males and females, in all BMI groups, the most frequent cause of stress was "study at the university". Among females, there were significant differences between the BMI groups and "cause of stress", particularly "relationships with friends" (P = 0.034) and "employment and career paths" (P = 0.043); there were no similar differences in males. The most frequent method used to relieve stress was "spending time with friends", but only females showed a significant difference among the BMI groups (P = 0.016). When "exercise and sports" was compared with "personal computers, televisions and games, etc." in a sitting position, males in the low BMI (42.9%) and obesity (43.9%) groups were more likely to respond the latter, whereas those in the standard or higher groups showed a high percentage of "exercise and sports" (40.6%). In the female obesity group, "personal computers, televisions and games, etc." and "exercise and sports" accounted for 50.0% and only 2.9% of the responses, respectively. The other three BMI groups showed high percentages of "spending time with friends". There were many between-gender differences regarding feelings of stress, the cause of stress and the method used to reduce stress. However, there were no significant differences in the perceived "need to reduce stress" among the BMI groups in males (P = 0.400) and females (P = 0.258).

###### Stress levels, n (%)

                                  All                                               Gender         P value        BMI          P value                                                                                                                        
  ------------------------------- ------------------------------------------------- -------------- -------------- ------------ ------------ ------------ -------------- ------------ ------------ ------------ ----------- ----------- ----------- ---------- ----------
  n                               3,598 (100)                                       2,206 (100)    1,392 (100)                 224 (10.2)   292 (21.0)   1,233 (55.9)   902 (64.8)   562 (25.5)   164 (11.8)   187 (8.5)   34 (2.4)                           
                                  \(100\)                                           \(100\)        \(100\)                     \(100\)      \(100\)      \(100\)        \(100\)      \(100\)      \(100\)      \(100\)     \(100\)                            
  Stress                          Not feel                                          342 (9.5)      229 (10.4)     113 (8.1)    \< 0.001     13 (5.8)     25 (8.6)       135 (11.0)   74 (8.2)     57 (10.2)    12 (7.3)    24 (12.8)   2 (5.9)     0.103      0.211
                                  Hardly feel                                       1,183 (33.0)   777 (35.4)     406 (29.2)                76 (33.9)    100 (34.4)     435 (35.5)   248 (27.5)   213 (38.0)   51 (31.1)   53 (28.3)   7 (20.6)               
                                  Sometimes feel                                    1,785 (49.8)   1,011 (46.0)   774 (55.7)                112 (50.0)   151 (51.9)     562 (45.9)   506 (56.2)   247 (44.0)   93 (56.7)   90 (48.1)   24 (70.6)              
                                  Always feel                                       277 (7.7)      180 (8.2)      97 (7.0)                  23 (10.3)    15 (5.2)       93 (7.6)     73 (8.1)     44 (7.8)     8 (4.9)     20 (10.7)   1 (2.9)                
  Need to reduce stress                                                             503 (14.0)     287 (13.0)     216 (15.5)   0.035        27 (12.1)    55 (18.8)      171 (13.9)   133 (14.7)   71 (12.6)    25 (15.2)   18 (9.6)    3 (8.8)     0.400      0.258
  Cause of stress                 Study at the university                           1,308 (36.4)   858 (38.9)     450 (32.3)   \< 0.001     90 (40.2)    91 (31.2)      459 (37.2)   293 (32.5)   236 (42.0)   53 (32.3)   73 (39.0)   13 (38.2)   0.276      0.865
                                  Part-time job                                     576 (16.0)     346 (15.7)     230 (16.5)   0.504        36 (16.1)    46 (15.8)      206 (16.7)   155 (17.2)   84 (14.9)    25 (15.2)   20 (10.7)   4 (11.8)    0.191      0.762
                                  Friend relations                                  548 (15.2)     275 (12.5)     273 (19.6)   \< 0.001     31 (11.8)    53 (18.2)      152 (12.3)   171 (19.0)   67 (11.9)    36 (22.0)   25 (13.4)   13 (38.2)   0.873      0.034
                                  Employment and career path                        354 (9.8)      223 (10.1)     131 (9.4)    0.494        23 (10.3)    31 (10.6)      130 (10.5)   72 (8.0)     54 (9.6)     24 (14.6)   16 (8.6)    4 (11.8)    0.822      0.043
                                  Parent-child relationship                         329 (9.1)      159 (7.2)      170 (12.2)   \< 0.001     16 (7.1)     35 (12.0)      96 (7.8)     112 (12.4)   36 (6.4)     22 (13.4)   11 (5.9)    1 (2.9)     0.648      0.932
                                  Club or circle activity                           204 (5.7)      130 (5.9)      74 (5.3)     0.466        9 (4.0)      15 (5.1)       70 (5.7)     48 (5.3)     39 (6.9)     8 (4.9)     12 (6.4)    3 (8.8)     0.436      0.822
                                  Love relations                                    188 (5.2)      120 (5.4)      68 (4.9)     0.467        10 (4.5)     19 (6.5)       73 (5.9)     43 (4.8)     29 (5.2)     5 (3.0)     8 (4.3)     1 (2.9)     0.672      0.370
                                  Others                                            341 (9.5)      192 (8.7)      149 (10.7)   0.046        22 (9.8)     34 (11.6)      103 (8.4)    99 (11.0)    44 (7.8)     13 (7.9)    23 (12.3)   3 (8.8)     0.248      0.617
  Method used to relieve stress   Spending time with friend                         1,601 (44.5)   912 (41.3)     689 (49.5)   \< 0.001     91 (40.6)    156 (53.4)     524 (42.5)   454 (50.3)   225 (40.0)   68 (41.5)   72 (38.5)   11 (32.4)   0.627      0.016
                                  Personal computers, televisions and games, etc.   985 (27.4)     670 (30.4)     315 (22.6)   \< 0.001     96 (42.9)    60 (20.5)      341 (27.7)   187 (20.7)   151 (26.9)   51 (31.1)   82 (43.9)   17 (50.0)   \< 0.001   \< 0.001
                                  Exercise and sports                               926 (25.7)     757 (34.3)     169 (12.1)   \< 0.001     43 (19.2)    36 (21.3)      426 (34.5)   117 (13.0)   228 (40.6)   15 (9.1)    60 (32.1)   1 (2.9)     \< 0.001   0.198
                                  Shopping                                          494 (13.7)     160 (7.3)      334 (24.0)   \< 0.001     27 (12.1)    74 (25.3)      83 (6.7)     216 (23.9)   39 (6.9)     40 (24.4)   11 (5.9)    4 (11.8)    0.032      0.377
                                  Relaxation                                        50 (1.4)       13 (0.6)       37 (2.7)     \< 0.001     1 (0.4)      11 (3.8)       8 (0.6)      19 (2.1)     3 (0.5)      7 (4.3)     1 (0.5)     0 (0.0)     0.979      0.170
                                  Cannot dissolve                                   190 (5.3)      111 (5.0)      79 (5.7)     0.401        11 (4.9)     20 (6.8)       68 (5.5)     48 (5.3)     21 (3.7)     11 (6.7)    11 (5.9)    0 (0.0)     0.413      0.343
                                  Others                                            342 (9.5)      131 (5.9)      211 (15.2)   \< 0.001     14 (6.3)     42 (14.4)      76 (6.2)     132 (14.6)   31 (5.5)     29 (17.7)   10 (5.3)    8 (23.5)    0.930      0.392

n (%), the number of subjects (percentage); BMI, body mass index.

Most needed lifestyle modification {#s3d}
----------------------------------

When students were asked to rate the aspects of their lifestyle that they most needed to change ([Table 4](#T4){ref-type="table"}), "lack of exercise" was the highest (43.0%), followed by "irregular schedule" (31.7%) and "poor dietary habits" (30.7%). There were significant gender differences in "lack of exercise" (P \< 0.001) and "irregular schedule" (P = 0.033). There were also significant differences in "lack of exercise" and "irregular schedule" among the BMI groups for both males and females. In addition, there was a significant gender difference in "not necessary" (P \< 0.001).

###### Most needed lifestyle modification, n (%)

                        All            Gender        P value       BMI        P value                                                                                                             
  --------------------- -------------- ------------- ------------- ---------- ------------ ------------ -------------- ------------ ------------ ------------ ------------ ----------- ---------- -------
  n                     3,598 (100)    2,206 (100)   1,392 (100)              224 (10.2)   292 (21.0)   1,233 (55.9)   902 (64.8)   562 (25.5)   164 (11.8)   187 (8.5)    34 (2.4)               
  \(100\)               \(100\)        \(100\)       \(100\)       \(100\)    \(100\)      \(100\)      \(100\)        \(100\)      \(100\)      \(100\)                                          
  Poor dietary habits   1,104 (30.7)   690 (31.3)    414 (29.7)    0.330      70 (31.3)    79 (27.1)    360 (29.2)     271 (30.0)   190 (33.8)   51 (31.1)    70 (37.4)    13 (38.2)   0.059      0.500
  Lack of exercise      1,548 (43.0)   841 (38.1)    707 (50.8)    \< 0.001   90 (40.2)    141 (48.3)   412 (33.4)     446 (49.4)   239 (42.5)   100 (61.0)   100 (53.5)   20 (58.8)   \< 0.001   0.028
  Irregular schedule    1,140 (31.7)   728 (33.0)    412 (29.6)    0.033      83 (37.1)    96 (32.9)    434 (35.2)     274 (30.4)   167 (29.7)   38 (23.2)    44 (23.5)    4 (11.8)    0.002      0.017
  Others                79 (2.2)       64 (2.9)      25 (1.8)      0.194      3 (1.3)      4 (1.4)      33 (2.7)       17 (1.9)     13 (2.3)     4 (2.4)      5 (2.7)      0 (0.0)     0.681      0.718
  Not necessary         132 (3.7)      106 (4.8)     26 (1.9)      \< 0.001   8 (3.6)      4 (1.4)      67 (5.4)       18 (2.0)     23 (4.1)     4 (2.4)      8 (4.3)      0 (0.0)     0.467      0.702

n (%), the number of subjects (percentage); BMI, body mass index.

Daily living activities {#s3e}
-----------------------

There were significant gender differences in daily living activities except for "wake up" (P = 0.849) ([Table 5](#T5){ref-type="table"}). Among males, significant differences were observed between the BMI groups for "exercise" (P \< 0.001) and "ingenuity of exercise" (P = 0.004), while similar differences were not seen among females. While "eat regular meals 3 times a day" was a frequent response among both males (57.0%) and females (70.6%), there were no differences among the BMI groups (males, P = 0.113; females, P = 0.399). With regard to sleep habits, 67.3% of males and 72.1% of females could sleep soundly, and about 30% of students (percentages of "unhealthy" plus "sometimes wake up") could not. Six hours of sleep was the most frequent response among both males (46.3%) and females (42.9%). With regard to exercise (P \< 0.001) and ingenuity of exercise (P \< 0.001), there were significant differences between males and females. Among low BMI males, 17.0% and 41.3% reported "not do it" and "hardly do it" exercise, respectively. In the other three groups, more than 60% responded that they "sometimes do it" or "do it well". With regard to "ingenuity of exercise", more than 60% of students in all four BMI groups responded "sometimes do it" or "always". Among females in all four BMI groups, more than 60-70% responded "not do it" or "hardly do it" for exercise, and more than 60-70% responded "sometimes do it" and "always" for ingenuity of exercise. In females, there were no significant differences among the BMI groups with respect to either exercise (P = 0.438) or ingenuity of exercise (P = 0.135).

###### Daily living activities, n (%)

                                        All                             Gender         P value        BMI          P value                                                                                                                          
  ------------------------------------- ------------------------------- -------------- -------------- ------------ ------------ ------------ -------------- ------------ ------------ ------------ ------------ ------------ ----------- ---------- -------
  n                                     3,598 (100)                     2,206 (100)    1,392 (100)                 224 (10.2)   292 (21.0)   1,233 (55.9)   902 (64.8)   562 (25.5)   164 (11.8)   187 (8.5)    34 (2.4)                            
                                        \(100\)                         \(100\)        \(100\)                     \(100\)      \(100\)      \(100\)        \(100\)      \(100\)      \(100\)      \(100\)      \(100\)                             
  Eat regular meals three times a day   Yes                             2,240 (62.3)   1,258 (57.0)   982 (70.6)   \< 0.001     115 (51.3)   218 (74.7)     694 (56.3)   626 (69.6)   339 (60.3)   115 (70.1)   110 (58.8)   23 (67.6)   0.113      0.399
                                        No                              1,356 (37.7)   948 (43.0)     408 (29.4)                109 (48.7)   74 (25.3)      539 (43.7)   274 (30.4)   223 (39.7)   49 (29.9)    77 (41.2)    11 (32.4)              
  Sleep habits                          Unhealthy                       261 (7.3)      163 (7.4)      98 (7.1)     0.007        14 (8.6)     19 (6.5)       95 (7.7)     65 (7.3)     43 (7.7)     12 (7.4)     11 (5.9)     2 (5.9)     0.419      0.931
                                        Sometimes wake up               843 (23.5)     555 (25.2)     288 (20.8)                67 (29.9)    62 (21.2)      316 (25.8)   182 (20.3)   128 (22.8)   34 (20.9)    44 (23.5)    10 (29.4)              
                                        Soundly                         2,479 (69.2)   1,481 (67.3)   998 (72.1)                143 (63.8)   211 (72.3)     816 (66.5)   648 (72.4)   390 (69.5)   117 (71.8)   132 (70.6)   22 (64.7)              
  Wake up                               Getting up is good              1,387 (39.8)   847 (40.0)     540 (39.6)   0.849        79 (35.7)    114 (39.9)     465 (39.5)   343 (38.9)   225 (41.7)   67 (41.4)    78 (43.1)    16 (50.0)   0.372      0.604
                                        Cannot wake up in the morning   2,094 (60.2)   1,272 (60.0)   822 (60.4)                142 (64.3)   172 (60.1)     712 (60.5)   539 (61.1)   315 (58.3)   95 (58.6)    103 (56.9)   16 (50.0)              
  Sleeping hours                        4 h or less                     227 (6.3)      133 (6.0)      94 (6.8)     0.002        19 (8.5)     18 (6.2)       79 (6.4)     63 (7.0)     22 (3.9)     9 (5.5)      13 (7.0)     4 (11.8)    0.413      0.968
                                        5 h table                       804 (22.4)     446 (20.2)     358 (25.8)                47 (21.0)    71 (24.4)      243 (19.7)   237 (26.3)   118 (21.0)   42 (25.8)    38 (20.3)    8 (23.5)               
                                        6 h table                       1,617 (45.0)   1,021 (46.3)   596 (42.9)                97 (43.3)    129 (44.3)     571 (46.4)   381 (42.2)   262 (46.7)   71 (43.6)    91 (48.7)    15 (44.1)              
                                        7 h table                       754 (21.0)     477 (21.7)     277 (19.9)                48 (21.4)    63 (21.6)      259 (21.0)   176 (19.5)   132 (23.5)   32 (19.6)    38 (20.3)    6 (17.6)               
                                        More than 8 h                   191 (5.3)      126 (5.7)      65 (4.7)                  13 (5.8)     10 (3.4)       79 (6.4)     45 (5.0)     27 (4.8)     9 (5.5)      7 (3.7)      1 (2.8)                
  Exercise                              Not do it                       618 (17.2)     208 (9.4)      410 (29.5)   \< 0.001     38 (17.0)    102 (34.9)     104 (8.4)    258 (28.7)   46 (8.2)     40 (24.4)    20 (10.7)    10 (29.4)   \< 0.001   0.438
                                        Hardly do it                    1,178 (32.8)   628 (28.5)     550 (39.6)                92 (41.3)    112 (38.4)     358 (29.1)   350 (38.9)   126 (22.5)   73 (44.5)    52 (27.8)    15 (44.1)              
                                        Sometimes do it                 1,350 (37.6)   1,000 (45.4)   350 (25.2)                73 (32.7)    64 (21.9)      583 (47.3)   236 (26.2)   264 (47.1)   43 (26.2)    80 (42.8)    7 (20.6)               
                                        Do it well                      447 (12.4)     367 (16.7)     80 (5.8)                  20 (9.0)     14 (4.8)       187 (15.2)   56 (6.2)     125 (22.3)   8 (4.9)      35 (18.7)    2 (5.9)                
  Ingenuity of exercise                 Not do it                       360 (10.1)     205 (9.4)      155 (11.2)   \< 0.001     31 (14.0)    44 (15.3)      123 (10.1)   96 (10.7)    36 (6.4)     14 (8.5)     15 (8.1)     1 (2.9)     0.004      0.135
                                        Hardly do it                    810 (22.7)     502 (22.9)     308 (22.3)                50 (22.6)    65 (22.6)      306 (25.0)   208 (23.2)   115 (20.5)   28 (17.1)    31 (16.7)    7 (20.6)               
                                        Sometimes do it                 1,849 (51.8)   1,104 (50.4)   745 (53.9)                105 (47.5)   148 (51.4)     591 (48.3)   475 (53.0)   302 (53.9)   101 (61.6)   106 (57.0)   21 (61.8)              
                                        Always                          553 (15.5)     379 (17.3)     174 (12.6)                35 (15.8)    31 (10.8)      203 (16.6)   117 (13.1)   107 (19.1)   21 (12.8)    34 (18.3)    5 (14.7)               

n (%), the number of subjects (percentage); BMI, body mass index.

Discussion {#s4}
==========

University students are expected to exhibit the lifestyle habits they adopted in their childhood environment. In this survey of the health-consciousness of first-year university students, significant differences were found in self-reported health levels, stress levels, the most needed lifestyle modification and daily living activities. It is very important to raise the awareness of new university students regarding health issues.

Among females in the low BMI group, 41.6% and 50.7% of students thought that they should ideally "want to lose weight" and "want to stay the same weight", respectively ([Table 1](#T1){ref-type="table"}). Regardless of their BMI, females, but not males, had a very strong desire to lose weight. Female university students have been reported to have a poor self-image a keen desire to lose weight, a tendency to have an eating disorder, a tendency to be on a diet, and to be strongly influenced by their friends \[[@R13]\]. In addition, a high level of malondialdehyde low-density lipoprotein was observed in remarkably lean girls. Since there is a significant correlation between leanness and the level of small dense low-density lipoprotein, it is important to instruct people to maintain an appropriate weight \[[@R14]\]. Lean male students had more subjective symptoms than normal and obese students. While lean female students were in worse health, they were as health-conscious as normal-weight students \[[@R15]\]. Women with a BMI less than 18.5 tend to deliver babies with lower birth weights than multiparturient women with a BMI from 18.5 to less than 25 \[[@R16]\]. In addition, low weight females from age 20 to after middle age have been associated with an increased risk of osteopenia \[[@R17]\]. In this study, although males tended to be less likely to be lean than females, 66.1% (10.2% low BMI and 55.9% lower than standard) of male students desired to lose weight ([Table 1](#T1){ref-type="table"}). In a study of more than 350,000 Japanese subjects, BMI from 21 to 27 was associated with the lowest risk of mortality \[[@R18]\]. Over the past 20 years, there has been a growing desire among not only female students but also male students to lose weight. This suggests that both males and females could benefit from health education at the university and in childhood. A longitudinal health education curriculum is needed to support students as they transition from childhood to adulthood.

Among both males and females, there was no significant difference in "stress" between the BMI groups, but a significant difference was recognized in "personal computer, television, games, etc." as "methods used to relieve stress" ([Table 3](#T3){ref-type="table"}). There was also a significant difference in "lack of exercise" as "most needed lifestyle modification" ([Table 4](#T4){ref-type="table"}). Groups characterized by low physical activities and/or behavior in a sitting posture have significantly higher rates of obesity \[[@R19]\]. In addition, students with moderate and high physical activity have a less frequent sitting posture, lower body fat and higher total energy consumption than students who sit for long hours or with low activity levels \[[@R20]\]. In our study, there was no significant association between "stress" and the BMI groups ([Table 3](#T3){ref-type="table"}). However, "personal computer, television, games, etc.", which involves sitting, was associated with "methods used to relieve stress". Since these students are aware of their lack of exercise, it is important to support continued physical activity. Studies of fatigue and pain related to Internet use by college students have reported effects on the eyes and neck \[[@R21]\]. Currently, personal computers are often used in early childhood, and "personal computer, television, games, etc." are activities that are done in the home, which means that students spend less time playing outside. Since "personal computer, television, game, etc." involves a sitting posture, "methods used to relieve stress" should be changed to "exercise and sports". Another strategy is to use "personal computer, television, games, etc." for a recommendation of exercise as a means. The development of software that can be used by both males and females to promote exercise using "personal computer, television, games, etc." may be important.

There was a significant difference between males and females with regard to "health levels" ([Table 2](#T2){ref-type="table"}). There were also significant differences in "exercise" ([Table 5](#T5){ref-type="table"}), and "exercise and sports" as "methods of relieving stress" ([Table 3](#T3){ref-type="table"}) between males and females. Although male students have more physical activities than female students, psychologically males showed lower health levels than females. Female students in the obese group self-reported "low" health, whereas more than half of females in the low BMI group considered their health to be "slightly high" or "high". Although females recognized their own "lack of exercise", it is necessary for females to understand that health levels are not good even if they are thin.

Study limitations {#s4a}
-----------------

First, this study was cross-sectional. Second, we only examined students with regard to gender and BMI, and weight and height were self-reported. We did not examine the changes in BMI and other factors after admission. Third, the students surveyed were young adults who had not finished growing, and it is difficult to apply standard BMI values. The relationship between childhood indexes and adult BMI, such as the degree of obesity, Laurel index, Kaup index, etc., should be examined in a future study.

Conclusions {#s4b}
-----------

The lifestyle habits of first-year university students reflect their environments in childhood, and they may need help to understand their own health-related behavior and how to engage in more health-promoting activities for the prevention of lifestyle-related diseases in the near future. Since these students may become parents themselves, it is important that efforts are made to raise their health-consciousness. Health education for lifestyle modification is important not just for obese students, but also for lean students.
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